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DE INKING PROCESS 

FIELD OF THE INVENTION 

The present invention is directed to an improved deinking 
process, preferably flotation deinking, which entails the use of 
an alkaline earth metal tallate, more specifically a calcium 
tallate, which has been prepared by a double displacement method. 
The process exhibits improved deinking performance, as compared 
to an equivalent amount of either (i) a tallate prepared in situ 
by the addition of tall oil fatty acids to hard water containing 
large amounts of calcium, or (ii) a conventionally prepared 
calcium salt of a fatty acid, e.g. calcium stearate. 

BACKGROUND OF THE INVENTION 

Deinking is the method of removing ink and other contami- 
nants from waste paper . There are two main techniques in current 
use: "flotation" and "wash" deinking. In "flotation deinking," 
an aqueous suspension of waste paper pulp fibers, ink, and other 
non-cellulosic contaminants is formed and then air is mixed into 
the suspension to cause the ink to "float." In the presence of 
certain additives, air bubbles selectively attach to ink 
particles and carry those particles to the surface of the aqueous 
suspension thereby forming an ink rich froth. After the froth 
is removed, a relatively ink-free fiber slurry remains. 

The conventional industry chemical formulations for flota- 
tion deinking for many years have entailed using a fatty acid or 
fatty acid soap. See, for example, U.S. Patent Nos. 4,964,949 and 
4,483,741. Fatty acids and fatty acid soaps have a number of 
problems associated with their use. They require high dosage 
rates, typically at least about 16 pounds/ton of waste paper (0.8 
wt %) but often as high as 30 pounds /ton (1.5 wt %). Also, 
despite their use, fatty acids and fatty acid soaps are relative- 
ly weak deinking agents especially in the presence of hydrophilic 
flexographic inks. 

Conventional methods for preparing alkaline earth metal 
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tallates have entailed a single reaction between an alkaline 
earth metal hydroxide, e.g. calcium hydroxide, and tall oil fatty 
acids (TOFA). Oftentimes, this has been done in situ during a 
deinking process by the addition of unneutralized tall oil fatty 
acids to water having high hardness, c.f. U.S. Pat. No. 5,417,- 
807. When the water hardness is too low, sufficient calcium ions 
can be provided by the addition of a salt such as calcium 
chloride to the water along with the tall oil fatty acids. 

Calcium stearate salts are known deinking agents which are 
conventionally prepared by combining calcium hydroxide and 
stearic acid under controlled conditions of temperature and 
mixing. 

It has now been unexpectedly discovered that the use of a 
alkaline earth metal tallate dispersion which has been prepared 
by a double displacement method prior to its addition to the 
printed media being deinked produces improved deinking perfor- 
mance , particularly in flotation deinking . The deinking 
dispersions of this invention are disclosed in co-pending 

application, Serial No. , (Attorney Docket No. HPCC 

104), filed on the same date herewith, the subject matter of 
which is incorporated herein by reference. 

Accordingly, it is an object of the present invention to 
develop an improved process for removing inks from printed media, 
preferably recycled printed media. 

SUMMARY OF THE INVENTION 

The present invention is directed to a process for removing 
ink from printed media, preferably recycled printed media, by (i) 
forming a pulp slurry comprising printed media and water, (ii) 
adding an alkaline earth metal tallate dispersion to the slurry; 
and (iii) subjecting the slurry to flotation deinking in a 
flotation cell, wherein the alkaline earth metal tallate 
dispersion has been prepared by a double displacement method 
prior to being added to the slurry. Preferably the tallate is 
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calcium tallate. Also preferably, the tallate is added in an 
amount sufficient to increase the brightness of a filter pad 
prepared from the printed media by least about 1 TAPPI brightness 
unit as compared to an equivalent amount of either (i) a tallate 
prepared in situ by the addition of tall oil fatty acids to water 
containing calcium ions, or (ii) a conventionally prepared 
calcium salt of a fatty acid, e.g. calcium stearate. 

DETAILED DESCRIPTION OF THE INVENTION 

In the deinking process of the present invention, a 
flotation stage is used to remove inks from printed media. Gen- 
erally, the process comprises a pulping step, wherein printed 
waste paper, often in combination with virgin wood pulp, is 
treated in an alkaline medium with water in a reactor /pulper 
having an agitation system. The aqueous suspension so formed 
contains pulp fiber, inks, coatings, inorganic fillers, and the 
like, generally in an amount of from about 3 to 18 wt % and is 
maintained at an alkaline pH, generally at about 7.5 to 11. The 
pulp slurry may contain any type of printed media, such as news- 
papers, magazines, printed cardboard, colored printed media, and 
the like. Typical chemicals used in the pulping stage include 
such as NaOH and hydrogen peroxide. Sodium silicate, a metal 
chelating agent such as diethylenetriaminepentaacetic acid 
( DTP A ) , and calcium chloride may also be added to the pulper. 
A non-ionic surfactant is commonly added directly to the pulper 
during the pulping step. Further, surfactant may also be added 
to the flotation cells (a split addition technique) to enhance 
performance. 

After the slurry exits the pulper, it is diluted to about 
1 wt % solids and an alkaline earth metal tallate which has been 
previously prepared by the double displacement method (described 
below) is added thereto and mixed therein. Generally, the 
addition and mixing will be performed within the pipeline feeding 
the diluted pulp slurry into the flotation cells or immediately 
upon entering said equipment. Alternatively, the tallate may be 
added partially during the pulping operation and partially upon 
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entry to flotation. Thereafter, air is introduced into the 
flotation equipment to cause vigorous mixing of the diluted pulp 
slurry. The water in the flotation slurry may be of any 
hardness, including below 50 ppm Ca. 

Filter pads prepared from pulps deinked with a tallate in 
accordance with the present invention are significantly brighter 
than equivalent pads prepared with either (i) a tallate prepared 
in situ by the addition of tall oil fatty acids to water 
containing calcium, or (ii) a conventionally prepared calcium 
salt of a fatty acid. The process also increases the ink removal 
rate over conventional processes which utilize calcium stearate 
and/or calcium stearate dispersions, thereby allowing increased 
production rates without sacrificing product quality. 

The double displacement method used to prepare the alkaline 
earth metal tallate dispersion of the present invention is per- 
formed by (i) forming a pre-emulsion of a tall oil fatty acid, 
water, and a surfactant; (ii) forming separately an alkaline 
earth metal salt dispersion from an alkaline earth metal oxide 
or hydroxide, an organic acid having a pKa ranging from about 2 
to about 6, and water; and (iii) incorporating the pre-emulsion 
into the alkaline earth metal salt dispersion under conditions 
of high shear and low pressure. More particularly, the pre- 
emulsion is formed from those tall oil fatty acids present in 
partially de-rosinated tall oil, water, and a surfactant. Also 
more particularly, the organic acid is a lower carboxylic acid. 

The term "tall oil fatty acids" in this application refers 
to the mixture of fatty acids which are naturally occurring in 
tall oil. More specifically, the acids are generally of the 
formula R 5 C00-M, wherein R 5 is a linear, branched, or cyclic 
alkyl or alkenyl group having about 14 to about 20 carbon atoms 
and wherein M is hydrogen or a counter- ion such as K, Na or Ca. 
Tall oil fatty acids are generally present in the pre-emulsion 
in an amount from about 15 to 45 wt %, preferably from about 20 
to 40 wt %, and more preferably from about 25 to 30 wt %, based 
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upon the total weight of the desired final product. The primary 
acids in the tall oil fatty acids have been reported to be about 
45 wt % oleic acid, about 40 wt % linoleic acid, and up to 15 wt 
% rosin acid. Preferably, the tall oil fatty acids are obtained 
by partially derosinating tall oil in a conventional manner. 

The surfactant used to form the pre-emulsion is any 
surfactant which is capable of decreasing the interfacial tension 
between the oil (fatty acids) and water sufficiently that a 
stable pre-emulsion can form. While any conventional surfactant 
may be used, it is preferable that the surfactant be a non- ionic 
alkoxylated compound represented by the formula: 

RO[(AO) n -R°] m 

wherein R is selected from the group consisting of (a) linear and 
branched alkyl and alkenyl groups having about 8 to about 22 
carbon atoms; (b) R^CO- wherein R 1 is a linear or branched alkyl 
or alkenyl group having about 7 to about 24 carbon atoms; (c) 
(R2) a c 6 H (5-a) ' wherein R 2 is a linear or branched alkyl and 
alkenyl group having about 7 to 24 carbon atoms and "a" is 0 or 
1; (d) a group derived from a linear, branched, and cyclic 
aliphatic polyol having from about 2 to 14 carbon atoms; and (e) 
a group derived from a linear, branched, and cyclic aliphatic 
diacid having about 8 to 20 carbon atoms; AO is an oxyalkylene 
group having 2 to about 4 carbon atoms or a mixture of such 
groups in random or block configuration; R° is selected from the 
group consisting of H, R 1 and R^O; n is a number from about 5 
to about 150; and m is an integer from about 1 to 6 . 

Suitable polyols useful for preparing the preferred 
surfactant include, for example, ethylene glycol, propylene 
glycol, trimethylene glycol, butylene glycol, glycerol, trim- 
ethylol propane, trimethylol ethene, 1, 2 , 4-butanetriol, 1,2,6- 
hexanetriol, l, 1, 1- trimethylol hexane, pentaerythritol, diglycer- 
ol, and sorbitol. Suitable diacids include, for example, 
octanedioic (suberic), nonanfcdioic (azelaic) , hexadecanedioic 
(thapsic) , octadecanedioic, and heneicosanedioic (japanic) acids. 
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Such surfactants are commercially available and may be made 
by techniques well known in the art. Specific examples of such 
surfactants include (i) the Neodol® surfactants, e.g. Neodol® 1- 
3, Neodol® 1-5, Neodol® 1-7 and Neodol® 1-9 from Shell Chemical, 
which are C 11 alcohols which have been ethoxylated with 3, 5, 7, 
and 9 moles of ethylene oxide, respectively; (ii) Kao Emulgen® 
150 surfactant with C 12 alcohols with 50 moles of ethylene oxide, 
available from Kao Corporation, Japan; (iii) Hipochem® CO-130, 
a surfactant containing castor oil with about 130 moles of 
ethylene oxide, available from High Point Chemical Company, High 
Point, NC. 

More preferably, a binary surfactant system is used. Most 
preferably, a combination of Neodol® 1-3 and Neodol® 1-7 is used. 

The surfactant component is generally used in the present 
invention in an amount of from about 1 to 10 wt % based on the 
weight of the pre-emulsion, preferably from about 1.5 to 6 wt %, 
and more preferably from about 5 to 6 wt %. 

In addition to the tall oil fatty acids, surfactant, and 
water, the pre-emulsion may contain additional materials. For 
example, the pre-emulsion may contain rosin acids, i.e. alkylat- 
ed, tricyclic, unsaturated organic acids, which are naturally 
present in tall oil. The two main rosin acids in tall oil are 
abietic acid and pimaric acid. Generally, the pre-emulsion will 
contain rosin acids in an amount ranging from less than about 1 
wt % to about 15 wt %, more preferably about 5 to about 10 wt %, 
and even more preferably about 7.5 wt % to about 10 wt %. 

Furthermore, the pre-emulsion may also contain an anionic 
surfactant such as dodecylbenzene sulfonate, fatty acid products 
such as Diacid 1575 or Diacid 1550 (combinations of C 18 -monomer 
fatty acid, C- 21 fatty acid lactone, and C 36 dimer fatty acid) 
available from westvaco Chemicals and stearic acid, where amounts 
of each range from about 1 to 10 wt %, preferably l to 5 wt % 
based on the total weight of the pre-emulsion. Other fatty acids 
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having about 8 to about 22 carbon atoms may be added to optimize 
the deinking performance of the resulting composition for 
specific paper mills. Also, monomer acids and dimer acids may 
be included in the pre-emulsion in amounts ranging up to about 
50 wt % of the tall oil fatty acids in the pre-emulsion. Organic 
acids having between about 16 and about 22 carbon atoms, may also 
be present. 

The pre-emulsion is formed by mixing tall oil fatty acids, 
the surfactant (or surfactants), water, and any other suitable 
materials until a substantially homogenous pre-emulsion is 
formed. Any suitable mixing device may be used provided that it 
can form a pre-emulsion. Preferably, a high shear, low pressure 
Silverson in-line mixer (homogenizer) , available from Silverson 
Machines Inc., East Longmeadow, Massachusetts, is used. When the 
pre-emulsion ingredients are mixed in such a mixer, they rotate 
intensely so that a suction results and liquid and solid 
materials are drawn upwards from the bottom of the mixing vessel. 
A rotor, typically consisting of three or four sets of finely 
machined teeth that run concentrically against three or four sets 
of stators, subjects the ingredients to millions of individual 
shearing actions per second, providing intense shear. The 
Silverson mixer appears to generate less heat and a smaller heat 
rise than do many other mixers. It is believed that the low 
generation of heat during the mixing may be beneficial to 
preparing the stable alkaline earth metal tallate dispersions of 
this invention. 

The pre-emulsion so formed is inherently stable, i.e. it is 
sufficiently stable that it can be prepared and stored for up to 
about 10 days before being used to form the alkaline earth metal 
tallate dispersion. When stored prior to use, the pre-emulsion 
is preferably maintained at a temperature of about 15 to about 
30°C. 

The salt dispersion is a highly alkaline aqueous dispersion 
prepared from an acid and a base which, when combined with the 
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pre-emulsion according to the specific manner of this invention, 
forms the improved alkaline earth metal tallate dispersions of 
this invention. The acids useful for preparing the salt 
dispersion are weak acids having a pKa value of about 2 to less 
than 6. Suitable such acids include the lower carboxylic acids, 
e.g. formic acid, hydroxy acetic acid, peracetic acid, propionic 
acid, butyric acid, and the like. Acetic acid, is the currently 
preferred lower carboxylic acid. Suitable acids also include 
chloro acids such as chloroacetic acid, 2-chloropropionic acid, 

3- chloropropionic acid, and 4-chlorobutyric acid. For example, 
the following acids have the indicated corresponding pKa values: 
formic acid (3.77), acetic acid (4.76), propionic (4.88), 
butanoic acid (4.82), nonanoic acid (4.95), chloroacetic acid 
(2.86), 2-chlorobutyric acid (2.84), 3-chlorobutyric acid (4.06), 

4- chlorobutyric acid (4.52), hydroxy acetic acid (3.83), malonic 
acid (2.83), phenyl acetic acid (4.31), vinyl acetic acid, or 3- 
butanoic acid (4.35). Preferably, the acids contain about 12 
carbon atoms or less. More preferably, the acids contain less 
than 10 carbon atoms. Generally, the amount of acid added to 
form the salt dispersion is from about 0.5 to about 1.0 wt %, 
based on the weight of the salt dispersion. 

An alkaline earth metal oxide or hydroxide is used as the 
base. The preferred bases are hydrated lime and calcium oxide. 
The base is present in excess of the stoichiometric amount 
required to neutralize the acid, preferably in at least 25 % 
excess, more preferably at least 100% excess, and most preferably 
at least about 1000 % excess. 

The resulting salt dispersion thus contains salts containing 
an alkaline earth metal. Examples of such salts include calcium 
acetate, calcium propionate, calcium butyrate , magnesium acetate , 
barium propionate, and the like. The salt dispersion generally 
has a pH of about 12 or higher. 

The salt dispersion is formed by mixing the acid and 
alkaline earth metal oxide or hydroxide, and water by any method 
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which produces a dispersion, i.e. conventional stirring tech- 
niques. While the mixing may be performed at any temperature, 
a temperature that is less than about 55°C, less than about 50 °C, 
or less than about 45 °C may be more suitable. Even more 
preferably, a temperature of less than 40°C, preferably less than 
about 35 °C, and even more preferably less than about 30°C, is 
preferred since these temperatures permit the salt dispersion to 
be used immediately upon formation and without cooling. 

It is believed that maintaining the temperature below about 
40°C during neutralization, high shear mixing (i) minimizes the 
exposure of the tall oil fatty acid particles to conditions 
likely to form sticky agglomerates, and (ii) also enhances 
product fluidity by rapidly cooling the salt dispersion as 
quickly as it is formed. 

To complete the manufacture of the alkaline earth metal 
tallate dispersion, a pre-emulsion as described above is 
incorporated into a salt dispersion with mixing (homogenization) 
being performed under conditions of high shear and low pressure. 
The shear must be sufficiently high and the pressure sufficiently 
low to generate sufficient turbulence to produce a stable 
alkaline earth metal tallate dispersion. A suitable mixing 
device is a high shear low pressure mixer such as the Silverson 
in-line mixer (homogenizer) described previously. The high 
shear, low pressure mixing continues until a uniform alkaline 
earth metal tallate dispersion forms. The maximum temperature 
to which the system is exposed during the mixing should be less 
than about 55°C, preferably less than about 50°C, and even more 
preferably less than about 45°C. The mixing is performed at a 
sufficiently low rate of addition and pressure that the tempera- 
ture does not exceed the temperature maximum. General -ly, this 
can be accomplished by starting with a pre-emulsion at room 
temperature and then using a mixing pressure of below about 20 
psig, more preferably below about 15 psig. The mixing continues 
for a limited time to minimize the formation of sticky agglome- 
rates, contaminant gels, and the like, which cause product degra- 
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dation and reduce product stability. The high shear causes the 
sizes of the pre-emulsion particles to be reduced sufficiently 
to form the stabilized alkaline earth metal tallate dispersions. 
Preferably, the high shear results in the formation of a bimodal 
particle size distribution, i.e. a particle size distribution 
containing two clear maxima, one in the range of about 10 to 
about 30 microns and a second from about 100 to about 150 
microns. Preferably, the particle size maxima are in the ranges 
of (i) from about 15 to about 25 microns and (ii) from about 100 
to about 125 microns. 

The double displacement method used to prepare the calcium 
tallate yields a product having good long term stability, i.e. 
4 to 6 months at a maximum temperature up to 30°C, without post- 
formation stabilizer addition. 

When it is expected that the alkaline earth metal tallate 
dispersions may be exposed to elevated temperatures during 
storage prior to use, e.g. during summer, post -format ion 
stabilization is recommended. Suitable stabilizers are anionic, 
cationic, or non- ionic surfactants. Examples of specific such 
post -formation stabilizers include dicarboxylic acids, sulfon- 
ates, ether carboxylates, quaternary ammonium compounds, and 
EO:PO block and random polymeric surfactants. Specific currently 
preferred post -format ion stabilizers include dodecylbenzene 
sulfonate, the dicarboxylic acid Diacid 1575 and a sulfonated 
naphthalene -formaldehyde condensate, Daxad 16 (Hampshire 
Chemical, Lexington, MA as well as ether carboxylates NEODOX® 91- 
5, NEODOX® 91-7, NEODOX® 1-4, NEODOX® 23-4, NEODOX® 23-6, NEODOX® 
25-6, and NEODOX® 25-11, NEODOX® 45-7 from Shell Chemical, and 
benzyl trimethyl ammonium chloride. The post -format ion stabiliz- 
ers are generally used in an amount of about 0.5 to 2.5 wt % 
based on the weight of the alkaline earth metal tallate disper- 
sion, preferably in an amount of about 0.5 to about 1 wt % 
thereof. The stabilizers may be incorporated into a previously 
prepared dispersions by any conventional mixing equipment. The 
stabilizers have been found to increase the stability of the dis- 
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persions at maximum temperatures of about 45°C to about 50"»C from 
less than about 10 days to more than 90 days. 

Although not necessary, still further deinJcing has been 
found to occur when an additional non- ionic or anionic surfactant 
is added to the pulp slurry. Preferably, the surfactant is a 
non-ionic surfactant. More preferably, the non-ionic surfactant 
is a non- ionic alkoxylated surfactant, which may be represented 
by the general formula: 

R-O- [(AO) n -R°] m 

wherein AO is an oxyalkylene group having 2 to about 4 carbon 
atoms or a mixture of such groups in random or block configura- 
tion; R is selected from the group consisting of (a) linear and 
branched alkyl and alkenyl groups having about 7 to about 24 
carbon atoms; (b) R^O- wherein R 1 is a linear or branched alkyl 
or alkenyl group having about 7 to about 24 carbon atoms; (c) 
(R 2 ) a C 6 H 5 . a - wherein R 2 is linear or branched C 7 -C 18 alkyl 
and alkenyl and "a" is an integer from 1 to 3; (d) a group 
derived from a linear, branched, and cyclic aliphatic polyol 
having about 2 to 6 carbon atoms; and (e) a group derived from 
a linear, branched, and cyclic aliphatic diacid having about 8 
to 42 carbon atoms; R° is selected from the group consisting of 

H, R 3 and R 3 C0; n is a number from about 4 to about 250; and m 
is an integer from about 1 to 6. 

Suitable polyols include, for example, ethylene glycol, pro- 
pylene glycol, trimethylene glycol, butylene glycol, glycerol, 
trimethylol propane, trimethylol ethene, 1,2,4-butanetriol, 

I, 2, 6-hexanetriol, l, l, l- trimethylol hexane, pentaerythritol, 
diglycerol, and sorbitol. Suitable diacids include, for example, 
octanedioic (suberic) , nonanedioic (azelaic) , hexadecanedioic 
(thapsic) , octadecanedioic, and heneicosanedioic (japanic) acids. 

The non- ionic surfactant may comprise mixtures of two or 
more ethoxylated and/or prdpoxylated materials. Presently 
preferred non- ionic surfactants include surfactants based on 
mono- and diglycerides or a naturally occurring fatty acid which 
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have been ethoxylated and/or propoxylated . A particularly 
preferred non- ionic surfactant is the mixture derived from the 
reaction of a fat, such as tallow, with potassium hydroxide, 
glycerol, ethylene oxide and propylene oxide, such as is 
described in U.S. Pat. Nos. 4,964,949 and 5,100,574 which 
includes as major components each of the following structures: 
C-H 2 0-C (0) -R 3 C-H 2 0-C (0) -R 3 

C-HO- (AO) n -R 4 and C-HO-C (O) -R 3 

C-H 2 0- (AO) n -R 4 <>H 2 0- (AO) n -R 4 

wherein R 3 is an alkyl group derived from the fat, e.g. tallow, 
and R 4 is either H or R^-CO, where R 1 is a linear or branched 
alkyl or alkenyl group having about 7 to about 24 carbon atoms. 
The non- ionic surfactant generally functions as a penetrant of 
the paper fiber in the slurry and stabilizes the ink particles 
so that they do not redeposit on the pulp fibers. Generally, the 
non- ionic surfactant is either commercially available or may be 
made by techniques well known in the art. 

The alkaline earth metal tallate dispersion may be added to 
the pulp slurry continuously or sporadically, depending on the 
application, until the tallate has been substantially distributed 
throughout the pulp slurry. The dispersion is added in an amount 
sufficient to increase the brightness of a filter pad prepared 
from printed media by least about 1 TAPPI brightness unit. 
Generally, the dispersion is added in an amount ranging from at 
least about 0.25 to about 2.5 wt %, more preferably from about 
.5 to about 2.0 wt %, and even more preferably from about .75 to 
about 1.0 wt %, based on the weight of the pulp slurry. The 
actual amounts of alkaline earth metal tallate used in a specific 
application may be affected by factors such as (i) the specific 
composition of the pulp slurry, (ii) the type of ink in the 
printed media, and (iii) the amount of ink in the printed media. 

The advantages of the 'deinking method of the present 
invention as compared with conventional methods are illustrated 
in the following examples in which all parts and percents are by 
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weight unless otherwise specified. All filter pads tested for 
brightness were made using alum as specified in TAPPI Test Method 
T 218 om-83. Where necessary the pulp samples were first diluted 
to 1 wt % solids with tap water, 2 ml of 10% alum solution added 
to each sample, and the slurry then thickened on a Buchner funnel 
using Ahlstrom grade 631-25 filter paper. The filter pads were 
air dried before taking brightness measurements. All brightness 
data was obtained using an ACS Spectrosensor II spectrophotometer 
and reported as TAPPI 452 brightness. The brightness data 
represents the percent of light at wavelength 452 nanometers 
which is reflected off the filter pad and recorded by the 
spectrophotometer . 

PREPARATION OF A CALCIUM TALLATE DISPERSION 

A calcium tallate dispersion was prepared by a double dis- 
placement method. First, a pre-emulsion was prepared from 963.9 
parts tall oil fatty acid mixture, 837.5 parts water, and a 
binary surfactant system of 36.1 parts Neodol® 1-3 and 71.8 parts 
Neodol® 1-7. The ingredients were mixed in a Silverson mixer 
(Model No 450LS) for about 30 minutes at room temperature. 

A calcium acetate salt dispersion was prepared by mixing 
11.9 parts of acetic acid, 1316.3 parts of water, and 263.2 parts 
hydrated lime at 20°C. The resulting dispersion had a beige 
color and separated upon standing, i.e. without agitation. 

The pre-emulsion, which had been prepared the day previously 
and stored at room temperature, was incorporated into the salt 
dispersion by continuously adding the pre-emulsion to the stirred 
and cooled calcium dispersion for about 60 to 75 minutes and 
subsequently homogenizing by means of a Silverson in-line high 
shear low pressure homogenizer. The homogenization lasted for 
a total of about 30 minutes with 5 passes through the homoge- 
nizer . 

The resulting alkaline earth metal tallate dispersion demon- 
strated excellent stability at room temperature, desirable 
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particle distributions, and good fluidity. The dispersion was 
free- flowing, had a bi-modal particle size distribution with a 
first maxima at about 10 to 3 0 microns and a second at about 90 
to 110 microns, and was stable for up to 180 days, at a tempera- 
ture of 25-30°C during which time the bi-modal particle size 
distribution was retained. The initial viscosity was 50 to 100 
cps, and the viscosity remained in the range of about 150 to 
about 3 00 cps, and did not increase to more than 500 cps. 

EXAMPLE 1 

To evaluate the deinking effectiveness of the calcium 
tallate dispersion prepared above, a pulp slurry was prepared by 
shredding dry a mixture of 30% old magazines (OMG) , 70% old 
newspapers (ONP) (25% flexo printed) and combining the mixture 
to form a master batch. The mixture was added to a laboratory 
pulper along with water (120°F) to form a pulp slurry having a 
final consistency of 4.5%. The water contained 1.3 % sodium 
hydroxide, 1.1% hydrogen peroxide, and 1.8 % sodium silicate, 
wherein the percentages were calculated on a 100% active basis 
based on the dry weight of the waste paper added to the pulper. 
The water had a hardness of 100 ppm. The combination of 
chemicals, water and waste paper was pulped for 8 minutes. The 
contents were diluted to 1%, a filter pad (identified as "Fb" for 
"before flotation") was made from the pulp and the brightness of 
the pad was measured at this point. The brightness was 44.1 
TAPPI units. 

The calcium tallate dispersion prepared by the double 
displacement method described above was added to the slurry. The 
slurry was placed in a laboratory flotation cell and run for 6 
minutes with an air flow of 3 liters per minute. Froth collected 
on the surface and was removed periodically. The foam height was 
measured to be 1.5 cm. After the 6 minutes, the air flow to the 
flotation cell was stopped and the operation ended. A filter pad 
(identified as "Fa" for "after flotation") was made and the 
brightness of the pulp was measured. The filter pad (Fa) , after 
flotation, exhibited a brightness of 59.6 TAPPI units. 
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EXAMPLE 2 

The procedure of Example 1 was repeated except that the 
water hardness was reduced to 40 ppm Ca. A filter pad, Fb, of 
the pulp before undergoing flotation exhibited a brightness of 
44.5 TAPPI units. The filter pad (Fa) after flotation exhibited 
a brightness of 54.5 TAPPI units. 

COMPARATIVE EXAMPLE A 
To compare the deinking effectiveness of the calcium tallate 
dispersion used in Examples 1 and 2, a 1.0% calcium stearate salt 
composition was prepared in a conventional single step reaction 
by mixing calcium hydroxide and stearic acid in a high speed 
mixer. The deinking performance of the conventionally-prepared 
calcium stearate composition was determined as in Examples 1 and 
2. The results, along with those of Examples 1 and 2 are shown 
in Table 1. 



TABLE 1 

BRIGHTNESS (in TAPPI units) 



PROCESS 
USED 


WATER HARD- 
NESS 
(DDin Ca) 


Fb 

(before flota- 
tion) 


Fa 

(after flo- 
tation) 


Invention 
1% tallate 


40 


44.5 


54.5 


Prior art 
1% Ca Stearate 


40 


44.5 


53 .8 


Invention 
1% tallate 


100 


44.1 


59.6 


Prior art 
1% Ca Stearate 


100 


44 .2 


58.2 



The data in Table 1 shows that, at a water hardness of 4 0 
ppm Ca, the present invention produced a pulp that was 0.7 
brightness points greater than the pulp produced by the use of 
the conventionally-prepared calcium stearate, and that at a water 
hardness of 100 ppm Ca, the present invention produced a pulp 
that was 1.4 brightness points greater than the pulp produced 
with the conventionally-prepared calcium stearate. 
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EXAMPLE 3 

The deinking effectiveness of calcium tallate dispersions 
prepared by the double displacement method described above and 
then post -stabilized was determined on a fresh batch of pulp 
containing 30% OWG and 70% ONP. 1 wt % of each of sodium 
napthalenesulfonate, dodecylbenzene, sulfonic acid, and dicarbox- 
ylic acid (Diacid 1575, available from Westvaco, Inc.) was added 
to a dispersion. Each of the compositions was stored for 90 days 
and exhibited a viscosity of less than 500 cps after the 90 days. 
The compositions were evaluated for deinking in accordance with 
Example 1 and the results are shown in Table 2. 



TABLE 2 



Stabilizer 


Fb 

(Brightness Before) 


Fa 

(Brightness After) 


Sodium Napthalene 
Sulfonate. 


44 .1 


52 .6 


Dodecylbenzene Sul- 
fonic acid 


44.2 


52.9 


Dicarboxylic acid 
{Diacid 1575) 


44.0 


52.5 



COMPARATIVE EXAMPLE B 
The procedure of Comparative Example A was repeated to 
compare the deinking effectiveness of (i) calcium tallate of this 
invention prepared by the double displacement method; (ii) 
calcium tallate prepared in situ in accordance with U.S. Pat. No. 
5,417,807 by adding tall oil fatty acids and calcium (sufficient 
to produce a water hardness of 300 ppm Ca) ; (iii) calcium 
stearate prepared by mixing calcium hydroxide and stearic acid 
in a high speed mixer. The brightness (in TAPPI units) of filter 
pads prepared before and after flotation deinking were: 



SAMPLE 
(i) 



Ik 

(Brightness Before) 
43.8 



Fa 

(Brightness After) 
52.0 
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(ii) 44.0 50.7 

(iii) 43.7 48.9 

The results show that all of the methods utilizing the post- 
stabilized dispersions of Example 3 performed better than the 
methods using samples 1, 2 and 3. 
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What is claimed is: 

1. A process for removing inks from printed media which 
includes steps of: (i) forming a pulp slurry comprising printed 
media and water, (ii) adding an alkaline earth metal tallate to 
the pulp slurry in an amount sufficient to remove ink from the 
slurry and increase the pulp brightness, and (iii) subjecting the 
pulp slurry to flotation deinking in a flotation cell, character- 
ized in that the alkaline earth metal tallate is a dispersion 
prepared by a double displacement method prior to its being added 
to the pulp slurry. 

2. The process of Claim 1, characterized in that the alka- 
line earth metal tallate comprises calcium tallate. 

3. The process of Claim 1, characterized in that the alka- 
line earth metal tallate is added in an amount sufficient to 
increase the brightness of a filter pad prepared from the printed 
media by least about 1 TAPPI brightness unit. 

4. The process of Claim l, characterized in that the alka- 
line earth metal tallate is added to the slurry at a time which 
is prior to the flotation deinking, or during the flotation 
deinking, or both prior to and during the flotation deinking. 

5. The process of Claim 1, characterized in that the 
double displacement method entails performing the steps of (i) 
forming a pre -emulsion of tall oil fatty acids, water, and a 
surfactant; (ii) forming separately an alkaline earth metal salt 
dispersion from an alkaline earth metal oxide or hydroxide, an 
organic acid having a pKa ranging from about 2 to about 6, and 
water and (iii) incorporating the pre-emulsion into the alkaline 
earth metal salt dispersion under conditions of high shear and 
low pressure. 

6. The process of Claim 5, characterized in that the pre- 
emulsion contains tall oil fatty acids present in partially de- 
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rosinated tall oil. 

7. The process of Claim 5, characterized in that the 
organic acid is a lower carboxylic acid containing 1 to 12 carbon 
atoms . 

8. The process of Claim 5, characterized in that the pre- 
emulsion contains tall oil rosin acids in an amount ranging up 
to about 10 wt %. 

9. The process of Claim 5, characterized in that the pre- 
emulsion is incorporated into the alkaline earth metal salt dis- 
persion at a shear that is sufficiently high and a pressure that 
is sufficiently low to generate sufficient turbulence to produce 
a stable alkaline earth metal tallate. 

10. The process of Claim 1, wherein the pulp slurry 
comprises an aqueous suspension containing, pulp fiber, inks, 
coatings, inorganic fillers in an amount of from about 3 to 18 
wt % and the pulp slurry is maintained at a pH of about 7.5 to 
11 during the flotation deinking. 
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